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products of the River Basin to worldwide markets. The irrigated perimeter
projects, which will he adjacent to the River, will permit vear-round farming
of a total of 295,000 hectares of land that {s presently subjected to
{ntemittent tlooding and drought. [t is hoped that the agricultural products
to be obtained from these {rrigated areas will contribute significantly toward
eliminaving the present ceredl and livestock production deficlits.
Additianally, the frrigated perinmeters wi!ll produce raw materials needed in
operating such ayro-industries as sugar aills and food processing plants,
Electric power generated by water stored in the Yanantall reservolr and {ts
subsequent distribution together with developoent of an effective year-round
navigation svsten will enhance the technfcal and economic feasibility of

mineral resources Jdevelopaent in the upper basin,

Impetus for the Environnental Assessoent

In Julv 197+ at the prospective donors ameeting held by 0.M.V.S5. in
Nouakchott, Maurttania, the Unfted States Agency for International Development
(USAID) proposed that a detalled evaluatinn be undertaken to determine the
potential effects cf the (ntegrated development plan on the enviroment of the
River Basin and ity population. USAID felt that a balanced approach between
the considerations of economic development and the protection of the
enviroment aust he considered by all potential donors to {nsure that maximun
long range benefits would be derived froa the 0.M.V.S. development prograam.
The early identification of »dverse {opacts would permit the application of
correct ive measures prior to the development of envirommental damage.
Likewise, avoldance of frreversible damage to national, human and ratural
resnources would be a prime objective. USAID noted that such a study would
comply with T{tle 40 of the National Envirommental Policy Act of 196Y of the
United States, pernitiing U.S. govarmaent participatfon in the 0.M.V.S.
developaent progran. This proposa! was supported by other prospective donors,
as well as 0.,'M.V,5,, who were anxious to avoi{d problems that have ari{sen {n
similar water r«eu.ivee prat., %8 In tropical and sub-tropical areae of the

world.
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Within the next %) vears, major changes are expected to take place
in the Senegal River Basin due to inplementation of the 0.M.V.S. developnert
prograa. Detailed planning for aunfcipal and {ndustrial growth should be

undertaken as soon as possible (f adverse fnpacts are o be avoided.


































































MAMMALOGY AND HERPETOLOGY

The past two decades nave witnessed & decl'ne {n wildlife throughout most
of West Africa. Drought and activities by aan wre primary factors {n this
decline., The developnenl of the Senepgal River Basin is desipgned to increase
the value of the Basie as a4 recource for aan, ntil now, wildlife management
practices and goteatial iapacts from developaent have not been considered in

Basin-wide developaent plans.,

Observations

. Wildlife habftat in the Senegal River Basin {s largely determined by
variatfons in topography and rainfall that {nfluence the

distribution and diversity of vegetational types.

. Superiaposed upon these grographical deteminants are land use
practices by man, especlally {n the lower ind Middle Valleys of the
Basin, which have rerulted in degraded wildlife habitat throughout
much of the region. Dieri farming has resulted {n removal of
indigenous vegetational cover. Over-grazing of savanna vegetation
by sheep, goats and cattle has reduced the habitat and forage
available for nati{ve herbivorous mammals, such as the elephant,
gazelle and =monkey. large cats and other predators relying on these
animals for food have correspondingly been reduced in nuabers.
Destruction of forests by drought and mian-made fire, as well as
uncontrolled harvesting of forests for charcoal and firewood has
resulted {n degenerated woodland habftat throughout most of the

Basin.

° The i1ion has been eliminated by aan from oost {f not all of the
Lower and Middle Valleys because it {s a menace to livestock. It
still occurs in the Upper Basin from Bakel throughout the Senegal
and Bafing River portions of the study area.















Observations

Mue to drought conditions, waterbird populations observed {n
Deceaber, 1977 were far below nomal levels at wetland sites in the

Delta.

Three specles of duck, the gargany (Anas querquedula), pintall (Anas

acuta) and white-taced tree-duck (Dendrocvgna viduata), constitute

90 percent o! the watert a!l population that afgrate {nto the Senegal
River Salleve  The Senegal River Basin {s one of only t@o wintering
grounds avatlatle s the pargany, the other belng the Interior Niger

Delta of Mali.

The greatest waterbird populations occur {n the Delta but theyv are
also well represented upriver. As the dry season progresses these

waterblirds hecome concentrated {n the aanaged Djoud§ Park.

Waterbirds were scarce {n the Manantalf arca of the Bafing River
during the May, 1978 site visit of the orntzhology tean. It s
recognized that during this survey the drought condftions and time
of vear aay have deen unfavorable to bird congregations i{n this

reglon of Mall.

Population levels of sananna birds in the Valley were found to

greatly exceed previously reported levels.

Over the past decade, the population of the Rice Bird (Quelea
quelea), a notortous grain crop pest, has declined in the Senegal

River Vallev.

A nuaber of other species of birds occurring in the Senegal River
Vallev also have been {aplicated {n grain crop dasnage but not to the
sane extent as Quelea. These Include several menbers of the genus
Ploceus (weavers), the genera Euglectus (bishops) and Passer,

especially Passer luteus (golden sparrow), a relative newcomer to

the Senegal River area.
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approximsately 10 health huts. Each health post would be staffed by
a nurse, nfdwife, san{tation agent and an orderly. Aocng other
duties, thev wuld provide trainiag to health hut personnel,
distribute Jdrugs o healts huts and refer serfous health cases to
national health ~enters and hogpitals for advanced treatment,
Responsibility for professional activiti{es would be with the
Ministcfes of Heaith of the Meaber States, acting through the

dlirectors of the health posts,

The principal costs of the primary health care prograa would be salaries
and drugs. Because of the danger of {llicit drug trafficking, {t f{s
recoanmended that an tnveatory coniral prograa b estadblished to carefully

aonitor the distribution and supply of drugs.

The suggested role of the O.M.V.S. will be one of coordination, securing
financial and technical support from international sources, and providing a
public health {nformation center for the Basin, Iaplemsentation of Hrimary
health care should be the responsibility of the health ainistries of Senegal,

Mauritania and *ali.

The health afnfstries ani 0,4.V.S. aust be informed aboul all health care
activities because of the need to coordinate the health care systen and assess
{ts effectiveness. Perjodlc assessaents of public health conditions wnuld
also be useful. The presentation of annual reports hy health post personnel

could provide this type of Iinfomattion,

Health Monitoring

It 1s proposed that O.M.V.S. establish a health monitoring prograas that
would maintain survei{llance for change: = “'sease pattzrns in the Basin.
Senior progran officials would serve =. - ivisory group to the Meaber States

for health probleas in the Basin that ar. of common {nterest.


http:progr.am

To make this progran effective, arrangemsents aust be nrovided to:

Inspect activities at primary health care unfits;

Conduct periodic sociological studifes to gauge the
adaptatinn of the primary health prograa to local culture
and traditions;

Refine activities at primary health care units;

Develop a4 svsten for detecting signiffcant changes

in disease patterns {n the Basin;
Monttor discase {nfection rates and transnission potential
throughout the Rasin based on statistics provided by the

health care factiltties;
1]

Reporz significant changes {n disease patterns to the

national health ainistries;

Monitor nutrition;

Assist in the reroaomended World Health Organization

onchocerciasic control prograa;
Assist D.M.V.S. {n defining health protection requireacnts
at major coastruction sites and assure that these

requirenents are fulfilled at these sites;

Arrange for specfal studies that nay be indicated by

monitoring results,

-8]-



Because of thelr close ties, primary health care and health monitoring

prograas should be conceptualized as one planning effort by 0.4.V.S. and the
Meaber Stuates. The nonfzoring effort should (nvolve an enviromental
monitoring tean of pudblic nealth experts <ithin S MV.S. who will be
represented by oand cover each of the three Menber States, maintalning
pernanent contact «ith the national health agencfes. Planning activities

should begin (maedfatelv.
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The coordinating responsibilities of O.M,V.5,., tullowing tdentification
of a follution prablen, will be directed toward assisting the Member States {n
resolving £t In a manner thdat hest serves the interents of the River Basin and
the naintendanse of environmental quality at 4 level . m@ensurate <ith the
heneticial uses heing mrde of the resour.es.  The coaptlation of awnitoring
ACTIVities it anmaal reports by the various natfonal agencies sthauld be
tolliwed by e senthests of this (nformation ("to dan annual State of the
bavirc maent Keport published he 3.M0V0S,  Tris «fll allow thé quality of the
cavirinoen: in the Basin to be assessed. Pallution trends can he observed aand

nitigated where adverse trends are observed.
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necessary prepara:ions for populatinn movements, In the case of

type of resetilement, the most Ixportant questions to answer

How manv jeasle ate involved?

- Where wil! *thev e from?

- Where <111 thev settle?

- What tatrastractural factlities will they need?
- How a ¥ gsod relattsns @ith their 1ew neighbors
be st established?

- How wili thev Ye emploved?

On temination ot the studv, the resettlement office will take on the

respinsibility ot monitoring resettlement in all ot {ts manifesta-

tions throughout the Basin,

Natural Environmeut Related

Artificial Estuary. Becauce of the need to have the Tianbrank-

Dlaouitng Canal ?unctional before Diama dam {8 operatfonal, it
{8 recomoended that D.M.V.S, innediately obtain funds for a
detalled feasibility, design, economic, and envirommental
ayessaent of the practicality of constructing an artificial

estuary,

Fishery Extension Service. The extension service needed to

disseminate the latest and oost appropriate technology in
preservatlion, transportation, and starage of fish should be
developed on a national level within ex{sting govermmental
institutions of the Member States (Figures 12 & 13). As with
other extension activities already proposed for Senegal's
fisheries industries {n the F{fth Plan, 0.M4.V.S. should assess

needs for extension in the region as well ar define some of the

=-112-
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Function

Figure 17

ORGANIZATIONS AND FUNCTIONS INVOLVED IN
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Production, Directorate for Weter, Forests, and Wildlife and the
Malian Institute for Rura! Rescarch=-Forestrv. Assumain,y ! workers
are provided a alninua of 2 vears <{l1 he needed th clear the 36, i
hectares, assualag coaplete telling, loadling and haullg, at a rate

of 9.5 hectares per woiker per Jdav.

Retorestation - The reflurestation prograa should be conrdinated by

O0.M.Vo5. amony the three Meaber States.  In Mali, the Mintstry of
Production, DMrestorate tor water, Farests and wildlfte .nd the
1 ] L]

1

L ¢ Avel in the

Institute tor Rural Resedr b=torestey shoaald ke inv
reforestation progran.  Addtsrimally, 4y retorestatioang ProLras
assoclated with drrigation apgriculture should e coordiaated with
OPT, the Maltan govermment organtization responsible for the

frrigated porimeters,
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The organizations should b fomed far enovugh {n advance to support
developaent % the aavigation code, and navigatinna! s-hool. Following the
foundation Ht S:tn the Direction de 1a Vaie Navigadble and the Compagnte
Inter-Yrats fe 1a Navigati:n, hath srganfzatinas aust be statted by the
fstiowdtng &ev jersoanel:
e Head >f the Divislon of Navigation Adafaistration

in the Direction Je la Vole XNavigable;

e Head of the Nivision of Technica! Adniafstration {n

the Direction de la Voie Navigable;

® Head of the Division »f peratinns - Navigation (n the

Compagnie Inter-ftats de la Navigation:
The inftial asstzanent for these (ndividuals would S to set up the
organfzatlional structure to enfarce the bhasic cndes prescribed {(n this Report,

and to consult appropriate agenclies on the preparatioan of those codes.

Development of a Navigatfon Jode

A ndavigaition ode fr the Senegal River Basin should be developed
according t the Intergoveranental Maritime Consultative Organization
regulatiosns ' transportating o0 hazardous materials, the 1972 UNDP/OERS
navigat{on code develsped b N0 M. Nagulb faor the Senegal River and the
Groupenent Lackner, “birsch and ¥Mlectrowatt (1978) Navigation Studv., The

outcoae af this -~de shogld be:
o The prosulgation and enforcenent of comprehensive

pollutisn regulations for riverine and estuarine areas

regulating ditscharge of pollutants from shipping;

-134-
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) Sene‘al:

= Ministry of Industrial! Developnent and
Environment, Bureasu of Eaviromsent
Coord{natisn;

- Ministry of Puhlic warks, Cittes and

Transpart,

e Mali:
-  Mali Navigatton Coanmission;
=  Minfstry u! Industridl evelopment Direction
for Hvdrology and Hnergy;

- Mintstry »! Transport.

® Maurftania:
-  Minfstrv of Public works, Direction of Public
works, Jfvisfon of Ports and Navigatlion;

=  Mintstrv of Industrial Developaent.

® International Agencies:

United Nations Maritine Agency;

= European Fconoalc Cosaunity.

Enforcement of the Navigation Code

Enactwment of laws harmonizing or integrating a navigation code, fncluding
enforcement pewvers, poses sone issues of legal jurisdiction between the Meaber
States and 0.M.V.S. According to sonme legal Interpretations, regulattions
passed by the 0.M.V.S. Conference of Heads of State and Council of Ministers
supercede conflicting natlonal laws at the time of enactmsent. Member States
then have the responsibility to revise their corporate laws. Disruption of
existing legal and organizational regines can he nininized by defining the

areas of 0.M.V.S. jurisdiction very carefullyv,

~136-






Directorate for Repgfonal Infrastructure and the Com-
pagnie to ensure compatahiltty of equipmsent and proce-

dures.
The Oiviston 57 Mavigating Adotatstratiog, Sirection de
la Vofe Navigible will ne respeasthie for hamontzing

Hcensing a1t {aspecting part fa-{l{ties szandards.

Navigat{onal!l Satety Measures - The existing ~ighthouse

and Beacon Service ‘Service de Phares et 34l ises)

should coordiate =ainteaance and operatisrn of the
?

+

estuary “hanne!.

The Diviston o7 Navigation Adninistration of the

Direction de a2 Vote Navigable will de¢ responsible for
the coordinaztsn, ~atfatenance and operation of the

river ~hannel.

The Technical Tivision, Maintenance Sub-Division of the

Directfon de la Vele Navigable will carry out actual
channe! nmatnatenance {acludtag the repalr of beacons,
dredging, constru-t{an ot channel facilities, salvage

and continuing chantel awnltoriag.

Emergency Abatement Mcasures - One of the tasks of the

Director of the Direction de la Vole Navigable should
be ro establish emergency contingency plans to facili-
tate natificatinn of ageacies, and provide for contaln-
pent and disposal of harzardous substanzes in the event
of a serious discharge. These nmeasures and the
authority to carsry then out would be the responsibfility

of the Directcr's techniecal diviston. Deslignation of

-138-












PROGRAMMATION DES ACTIVITES CONCERNANT LA NAVIGATI
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execution. The 0.M.V.S, Uirectorate of Training and Proaot{oi
of Human Resources, with assistance from national and
{nternatinnal experts, can use the skills of mass
comaunicotions s;ecialists fa developing the actaal

gutdeltnes,

Repedy o! Design weticiencies and Operational Problems for Irr{gation

and Drafnage dSvatens - A nunber of design specification and

operational protleas {0 drrigation an? draltage svsteas Rave been
specified i1 some Lol owithin the dody 9t the Agricultaral

Development Partia!l Repart,

= The 0.M,V.S. Hvdro-agricultural Development Diviston can begir
to develop and specitv standards tor {rrigation and drainage

systens «ithin the lalts of {ts present author{ty,

= A prelininary evaluatinn study shoald bhe conducted to assess
the condizing of all canals in the existing frrigated

perimeters throughout the Basin,

= Deslign criterfa should b estadlished for faproved {rrigation
and drafnage svstems. A svstem should be selected that will
be more eftficient and -asfer to operate than the existing
systens. Design criterfa should enaphasize canal linings,
elevated wravity teed channels, standardized puzping
equipment, {astallation of Later aecasuring devices and

siaplified Hperation procedures,

= To assure the suaccess of the above actions {n the Delta
Reglon, studies should e conduocted of saliae and sodic
conditinns {n the rost zone of croess {rom water table
bufld-up, detailed sofl and drainage =zapping should be
conducted as well as soll perzeability studies o establish

subsurface drafinage design criceria.
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Hence, organired, etffective cxtension services are essential before
large=scale agricultaral developzent in the fom of {rrigated

perimeters . 4n L'l‘p!! 1.

Reorganization o! the Existing Extension Service - The extsting

structures of exteaston services {1 Mali, Mauritania and Senegal under
OPL, SONADLE and SARD) respectivels, are recommended £ he utilized
with expansion and sodlitirattion, 114 arpganizattonal structure s

oL
A [

sumcarized as follwa TBenor,

- The Village 1 rxtenston worwer - Extension efforts should

begln by concentrat oy trafaed personne! on the task of
faproviag aer amis sratices that can Y {ntroduced
lamediatels ant coat 01D resals in raptd taproveaent of
agrivaltaral produstinn with Tittle 2tnancfal risk, bach
BUCCeSS genefites sore entiasias= tar tarther expansion of
extension sersfoen, resaltta: (v stgnitfeant faproveaents {n
agricaltaral protuccivite.  Aporoxiaateis 1 percent of the
famers {0 eacl faatly group shoulld Se selected as contact
farmers Hn Ghich village workers can concentrate their
efforts. These farmers can be chosea {n consultati{ons with
village leaders and should he chosen sH that thelr views are
well respected by the remafning 9¢ percent of the famers.

The village extension warker should plan weekly vis{ts with
these selected faraers. Half »f the dav can be used for field
visits, demonstratfons and recommendations to review progress
ang ascertaln technical dirficultles farmers are experiencing.
The other hal? day can be ased for group discussion of these
matters. The village extensfon vorkers should perfodically
repart progress to support personnel, receive advice aand
additional knowledge and training, and prepare this newly
{faparted {nfomatlon for presentation to the farmers. Village
extenslon workers should also have di{rect contact with sub ject

matter specfalists,






districts wvhere specific probleas ar{se. One specfalist for
every 120 to 16D village extension agents is a reconnmended

ratio for deteraining the nuaber of needed personnel.

= The Extens{on Service Headquarters - The extension service

headquarters, established as a section of OP1, SONADER and
SAED, should provide adafnistrative services, development and
nod{fication of training prograas, and =onitoring of the
extensfon service and (ts effectiveness. These three tasks
should be coordinated by deputy directors in each 0.M.V.S.
Menber State.

Such an organizational structurc =ust have an understandable
line of authorfty with close supervisfon of all personnel.
Strict adherence of village workers to advising and directing
farmers i{s essential {n order to avoid fneffective use of
workers perfoming other services not related to agricultural

guidance.

Human Enviromment-related Recommendat{ons

o Resettlement - The most desirable mitigation of resettlement problems

resulting from the development of irrigated perimeters would be an
attempt to avoid resettling people. Irrigated perimeter development
should be programmed wvhere possible so that all cultivators have no
wore than a six kilometer walk to au irrigated site. In this way,
cultivators will be compensated by an {rrigated plot for their losses
of flood recession land and resettlement will be avoided to the

saximun extent possible.

e Displacement of Herders - Under present 0.M.V.S. plans provisions are

being made to devote 14.5 percent of land in irrigated perimeters to
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in a given year. A prograa should be developed by 0.M.V.S. and the

Hember States to compensate for potential short falls in food

supplies,

Tradizional storage of grain,
Such nethads are {nefficlent

tor large=-scale storage.

Public Health-related Actinns

Health sducation Is  oasidered a practicable and effective neasure

that can o me o Tlewe d by the services of a4 priaary health care progras. This

progras, Wtiich SilD concentrate oa preveative health measiares, provides the

necessary stractare tor this purporse by estahlishing o Health Monitorine oroun
. h s

—t

within the .MV, S,

e Malarfa. Increased malaria v ctor =osquilo hreeding iv ariarily

related to flooded rice paddies. To elinfnate these would require

-i5s-



changing to an averhead sprinkler {rrigation svstem. The cost and

extensive aaintenance reguiremsents o7 such 4 svstem places it hevond
consideratinn, unless {1 can he dfustitied an the hasis of agricultural
productivitv. The developaent +f 4 prinmary health care svsteno is
reconaended as the nost saitable and costeetfective altigating measare

for dealing <tt5 e prodle~ of aalaria,

Shistosomiasis.  Hecause 0 the nassinility that the intemediate

snafl vectar, 3ioaphalaria ptetfter!l, nmav eventually colonize the
» 1 1 A

canal svstems of drricite! rice perfmeters, tn theory there =ould he

.3

merit in either oxclaliny trom the Basin thase {(adividuals {nfected

with S, nmansoni, v treating then. Except tor specific situations,

this wuld be extremely dirvrtenls 1 0t imposstibhle to achleve.
» i
Snatll Vectur Toatrsl 11! nrohably ant he qecessagy Lo o trripated
erimcters under [0 hectares,  Foar aore extensive rice perimeters
i
with deuhle cropping, an iarrease {0 vector saail soapulations s a
i § i ] ]
possibility, Whether this will result {n {asreased transaission of
schistosnmiasis is unclear, Nevertheless, certaln practices
considered essential far cost-effective and sore product ive rrrigation
svsteas are also helptul i reducing papulaticns of vector snails.

These {nclude:

Use of appropriate materials for canal
constructinn,

= QCGareful aafatenance of canal dikes to avoid
seepage,

= Installartisan »of <flz trip at the water fntake and
manual removal of silt in {rrigation canals to
minfalze intrusinn by aguatic plants,

= Control of aquatic plants o reduce snatl habitat,

= Lintee cancls <tth Conerete or plastic sheeting or

the use 1 covered water cana’s (closed) will

eliainate Hr reduce wector snat! hreeding.

However, for reasons of cost-effect{veness, this

fs not recommwnded for snail control alone.

~154-



The 0.M.V.5., in close collaboration with the national irri{gation

authorities, =u~® develop a naster plan tor the developaent aorf {rrigated

agriculture throughsut the Senegal W ver Basin,  The master plan shoald

projece

afnimun

Jevelopment activities over the next fiftv vears. [t should generate

social, econonic, nsghlic health and techrnical standards for the

periaeters,

Natural

Environzent-related Recommendations

Control ot Crop 2Msvases and Pests - Unless certaln crop diseases and
L4 -

pests are controlled, productivicy of the maior 1ood crops will remain
subaarsinal.  Altnough ae crop pratection prograns exist tn the
Senegal River Basin, 2ne USALID sponsored Sabel Food drop Protection
Project (SPCPPY {5 now {n the process of {mpiesenting crop protection
services tn the 2.M.VLS, Meober States. Doordination of this prograa

by 0.M.V.S. is vital.

Additicnally, a well organized, viable exteasion service by SAED,
SONADER and 0PI can assist farmers in fdentifving specific pests, and

in selecting and applving the proper pesticlides,

= Centrol of Nematodes «ill require additional services
fncluding laboratonry analvses of soil saaples to i{dentify the
specles of nezatode, determination of the size of the
population and proper cholce and application of the

nematacide.

= Harvesting rice {n September while the Quelea are breeding in
remote savannah areas, use of the cheafcal methiccardb on
sprouting rice to control rutf and tree-duck predation,
physical rezoval of nesting colonfes of weaverbirds near rice

field, should =axiatze production of grain crops.

= Rodents, a serious pest {n the Basin, can be controlled by
destruction or creduction of habitat, and p.ison bait programs.
This program should be an activity of the extension services

in the 0.M.V.S. Meaber States.
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Protection o! Forests and Wildlife Habitat - As part of the laster

Lang and Water Use Plaas recommended Sy othis Study, a conrdinated
eflort by MOV SL and 1ts respestive aational agencies should nlan
Tocation ¢ tarture gericaltaral periaeters arsund aator forest

hablt st~ The proatectinn o7 these fhrests and the expansion ! the
existing pars qeteors Q10 preatiy Seneric ildiife i the Hasia.  In
confunctinn with apricalzaral develapaenr, (0 08 recomaended that
DoMWL Se and the respective aatioaal ainisiries establish g naasafe of

wildlifte presceves along the Senegal River.

Development of an Integrated Apriculture/Fish Culture Progran

- detalls are arovided under he Dama dan Hscussion,

Develop a Progran for Handling and Storage of Pesticides - This can

be integrated {nto the Apricultural Zxtension Prograa.

Properly iapleaented, inteprated water and land use

planniny {1 the Basin can turn this Sahelian Region

fnto a green belt. (Richard Toll Sugar Plantation).
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DPPEMENT AGRICOLE DANS LE BASSIN DU FLEUVE SENEGAL
URAL DEVELOPMENT IN THE SENEGAL RIVER BASIN
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